Model For Surface T1 of C4
Temperature Inputs

Calculation of forced convection coeficient between C4-C5 ----h2
Pr µN2 cpN2 ⋅ 
W =
Calculation of Radiation Heat Flux at the Outer Radius of C5
ε1 π D8c5 ⋅ t2 ⋅ 2 ⋅ σ ⋅ T3 7 ( ) 4 Ts ( ) 4 − ⎡ ⎣ ⎤ ⎦ ⋅ ε 1 π D8c5 ⋅ t2 ⋅ 2 ⋅ σ ⋅ T4 7 ( ) 4 Ts ( ) 4 − ⎡ ⎣ ⎤ ⎦ ⋅ + 8.901 − W =
__________________________________________________________________________________________
Calculation of Heat Flux into N2 Region
Heat flux from C4 h2 A1c4
20.368
D is a plate constant used in determining boundary values; it is also used in the general equations for deflection, slope, moment and shear. 
Slope
If |y max | is greater than t/2 (i.e., check = 0), the equations in this table are subject to large errors. For large deflections, use the equations provided in Table 24a to obtain stress and deflection. 
Radial and tangential moment near center and outer radii: 
D is a plate constant used in determining boundary values; it is also used in the general equations for deflection, slope, General formulas and graphs for deflection, slope, moment, shear and stress as a function of r Deflections at the center and outer radius:
5.0Comparison with FEA Results
An FEA model was created of the C5 lens. Radiation was applied to the T4 surface and Radiation and Convection was applied to the T3 Surface. Radiation heat transfer was also applied to the outer radius to the support structure. The convection coefficient calculated above was used in the model as well as the average temperature of the N2 and T2 surface of C4. The model was restrained by 2 o-rings at the outer radius on the T4 surface and 14psi was applied to the T3 surface.
The Figure below shows the stress distribution for the C5 Lens when simply supported at its edges and a 14psi pressure applied. The vonMises stresses are plotted which is a combined stress of the radial, tangential, and bearing stresses on the lens. The analysis above does not take into account the bearing stresses on the lens in the region of the support and only shows the stresses in the radial and tangential direcition separately. However, it can be seen that the scale of the stresses is similar between the FEA model and the analytical solution. The next figure shows the deflections of the C5 lens. In the analytical solution of thickness of 55.1mm was used which is the thickness of the lens at its centerline. The calculated axial deflection of 0.0014" matches very well with the FEA deflection of 0.00105".
Figures 3 and 4 below show the temperature distribution on the T3 and T4 Surfaces respectively on the C5 lens. There is good agreement between the finite difference model described in Section 1.0 above and the FEA model.
It should be noted that the temperature gradients within C5 are heavily dependent upon a many different factors such as: -radiation between C4 and C5 -the N2 flow rate -the N2 input temperature -the thermal conduction at the outer radius. A very simple model of the thermal conduction at the outer radius of C5 was used in this analysis in which there was only contact between C5 and 2 o-rings that were each 3/16" in diameter.
The stresses and deflections however are dominated by the pressure and not the temperature distributions within the lens. The calculations and FEA model it is felt accurately model the stresses and deflections of the lens. If more accurate temperature distributions are needed then a more detailed FEA model will have to be created that more accurately models the actual contact at the outer radius and models the entire assembly in a manner done by the finite difference model. Also, further thought will have to go into what a practical N2 flow rate is (3.0cfm was used in this calculation) and whether or not the N2 inlet temperature will be heated. In this analysis the temperature of the air, surrounding steel structure, and N2 inlet temperature was all set to 25C. Even slight changes in the N2 inlet temperature and flow rate could result in a very low N2 outlet temperature that could increase the risk of condensation on the lenses. 
